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relations are independent of the First and Second Laws of thermodynamics; and it is therefore desirable to deduce them outside the portion of this work which deals with the principles of thermodynamics proper. They may be described in reference to this characteristic as non-thermodynamical formulae, by which it is to be understood that they would still be true even if the first and second laws did not exist, provided that the existence of the concepts heat and temperature were assumed. If the existence of temperature be regarded as a corollary of the Second Law of Thermodynamics, as it should be from the theoretical aspect, these formulae will be to that extent dependent on thermodynamics. They do not assume any hypothesis as to the equivalence of heat and work.
The conditions imposed in the definition of the thermal coefficients of a substance may be now more definitely expressed by the statement that the small transformations imder consideration are reversible, that no changes occur in the chemical constitution of the system, and that the only changes which take place are those specified in the definitions or formulae.
32. Case of a simple system. Of the three variables p} v, t any two suffice to determine the state of a homogeneous fluid (taken as a type of a simple system); and for each such system there is an equation connecting these variables, of the form f(p, v, £) « 0 deter minable by experiment. By differentiation
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Again the added heat dq can be put1) in the forms
(27)                               dz^yvdt + ltdv,
(28)                                    dg « ypdt + lpdp
according to whether t and t? or t and p are independent variables, y*> fp> b, IP being the specific and latent heats defined ya §§11, 12. Eliminating dt from these two equations we obtain
1) It Is here assumed that no "irreversible conversion of work into heat" or other irreversible process is occurring in the interior of the substance.his is contrary to Clausius' axiom. Therefore M cannot be more efficient than N. By similar reasoning we may also show that all reversMe motors working "between the same temperature ham the same efficiency.
